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18 a 29,000 

OH 0 

0 2d 0 

13 m 525,000 

554,000 a 

1. 8/dlA1(Ee)_1» 
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WACC(Wirebond Attached Chip Capacitor) ^2±X\ , l-el^e)^^ 
2^32}. ^-o] E} nig (lifting) 1^8* ^ tb ^T^l 

p++*8 ^H]-E 71^1 1 ^ 3r|l^[j!f *|] 2 3^)5.-^ tM33 

Sl^l ?12))A1^71- *fl^t}. olnfl, ^ Tfl 1 afl^^ .^^^/ 

# Jl^I- <£-§: ^ SiTfl e)<H «Hl^e)-&^-4 ^ ^e)A>o]s^ 

^ 5M 5\E.3. IJ-^* ^* ^ &M1 ^Cf. 

[tfl3E£l 

E. 2d 
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1020000000280 2000/1/2 
tH^M^I 5? ^^^^{Capacitor and method for fabricating the same} 



£ la Ml*l £ Id 
S. 2a *fl*l £ 2d 

<3> i£*$£r «VE^1 i*} 3? n aflSlHM ^-tr WACCCWirebond 

Attached Chip Capacitor) *H^1 ^ °l^-xr 1-Hl^e|-S- # 
^ (lifting) tij-* 4 s flS* *HM3 3? n ^aU^ ^ 



f^aflfi] WACC ^lSlH^ 5.^1 tr ^^t, 
WACC ^^-i: 



<4> WACCfe "f|?l ^(main chip) $H f^flsM #7l ^o] o>^^ SflXI 

<5> #71 WACC^r «^ a] ^IMJE. ^e] -g-g- 

sl 31 SZ^-cll, £. la ifl^l £ ld°H^ ^efl <&5.*ll ^t-> »1^1 vflel Aj-g-s]^ ^.cj ffAC C 
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<6> s. la^l a>i). §<>i, p++^s] ^e|s 713K10) -#<>fl -£5^ ^sjs] >fl i ^ 

^(12)* ^^5>J7, 7l*(10) #3 ^^y.<g^ol ^ ! ^<g^(i2)* &q 

-8-71 7l*(l0) vfl*H Ma^Kt)* <g^f^h 

<7> S. lb°i] «r^r ^o], -8-71 ONO(oxide-nitride-oxide) 

-fr^CM)* *§^*}Ji, -fr^ef(14) A <H1 '<a:£ = H.(uiidoped) #el^e)3.B]-(l6a)/5. 
= s.(doped) iel^el^^deb)' 3# =?-S,s\ #e)^e)s-q-(i6)# ^^tj-. ^l^, SiS. 
= = #el^^s.^(16a)^r 620"C2l 500 A ^ ^^*>ul, JE= = #21-^3 

^(16b)£- 540"C2] ^-£oll^ 2500 A Si #e)^e] -5-^(16)^- °1^S.B. 

<4 SSLSS} 2# ^2i3- 7}*\l} ^-Sr 0.25/an t^J-o] design rule)* 3fe S> 

£*H H^Hfe -H-Jl *^7l -f-8-, ssH*l(t)* 3^ 

<8> £. lc^ll £^ H><2}- Qo], *\]2]& t+H^I #e)-^E)$H}- 

(16)* «el^e|^ 3^(16' )# «^ ol -B-^l^(14) 
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♦ -T^^l-c- ONOf 1 % ^-A>c»lH.(top oxide)7> -%v\] z\]7]s\2.£., *]z]- &S.£)<3 
$^-¥-* -R-^^(14) ^v\]7\ -y-EfliU} S^. <=>] 

°), #5^2^ ^3(16' )°1 *$s§S\o) J^ofl tfj^ ^ -S-^^(M)* ^ 

sfca, ^ #^^-4 -a^ji^ ^ J2.BJ ^^(ohmic contact)* $ 

^*>7l ^)sH -8-71 ^4* p+^3 *«85» (blanket) ol-fr^^th =l 

^4, l-el^&l^ 3fl^(16') on^ti.^^^ 71^(10) ifl°ll p+^3 sj-tV^ 

*?(18W *8^S4. 

<9> £ 1<H H>s)- ^o], #7l ^4#- ^-g-^^-i- ^^t!- 

(anneal) 4M*k»L, zi *H -g-^-nl^-^ S^tj-. 'W^WS* 

"1*^ 3# n^S] X|) l ^-4?tiM fl^n)-. o]^, #7] Ti /TIN'S} aj^ 

^SS *§^sM, Tife- 150A^| -f-^lS. TiN£- 1000A^| *f-v\]S. <*| 

SIS' # ^^*)^ ^-§-^1 £l«fl ^E]A}ol^^ ^-rt^B]- 

4 -ge^ #3 ^^-g- f^^l^ ^ ^*V^, TiN^ 41 1 <& 

(I2)si ^ ic^sjs.s. *n 1 ^ej-^- -a^^z}-*!-^ #e)^e)s sfl^(i6') 

4 "S^S]^ 1 3fl€(20a)4 P+^S) ^-^^(18)4 <S33fe *0 1 ^ 

2fl«(20b)# ^^tbcf. *H 1 ^ 2fl€(20a),(20b)* i^tb 1 

(12) ^J-ofl #33.*! #3-^ 7fl^3l 2 «£«K22)* ^^*>j1, p+S^ 
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^ ^1 1 -g-^ sfl^i(20b)2l Jf£ 2n#s)£^ 2 S<a^(22)* ^d@j^4 

*M H 1<H *(h)* cf-g-, «H *(h)-& * 2 3^(22) <*H 2 

<io> zi 5. lcWH *S«K14)* <fl ^3L, =L -tf^Mlte #5] 

^eie amUS')^ 1 ^€(20a)ol <8-¥-€^( I )©1 

3. SI^Mfe P++^ 7l^(10)<Hl 1 f4=- 3|)€(20b)3|- 2 ^ 3fl€(24)ol 
^- t 1 ^^ *l-¥-*R-(n)°l ^o]^ ^ 2 o] fA0C7> 

<11> ^"71 fit 7H£S WACC* ^12:^- ^-f i^V X|2:Al HSr 

<12> §]-«- |5)23f ^-if ^=^^-3).^ 3^£r ^3*1 Ti^l- -fie] ^3)-^ til-^-o] 

sl-Jf ^e)^2l 5.^ e)]*§(doping level HI ^WHs- 53 — -5. <B-3^ sfli}. S> 
£^ an** v**«H*l ^f-afl* <H:= «3 4*$ °]#JL5L ^<H°> 
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1020000000280 2000/1/2 
fl*H ^7>jiL ^*8S)ir p+*g *=S^> ol^oj O.S. #5]^^ sfl 

7> HH8*MI 



<15> o]6)l a. ig-igsl -g-, WACC *f|2:Al ^^^-i: = 

^tiJ-Sfr ^ofl ^e)A>c»lH.Bl- £ ^ ^SJ-a^ #2W7lJI 21 « 

<1S> cf-E- s.^^, Aj- 7 ] a>S.^l i^># Jl2)-^AS. ^ ?\ 
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7} *H*«tj.. 

<19> 6lnfl ( #71 2)1 1 ^ *ll 2 #e)^e)s.^ 1000A °)-s}2] ^^*>fe- 

% °1 wHeH^Kn., S.— — #e|^el€-^ 1800 - 2500 A si ^^ls «g^*H=- alt 2 ! 
*>^, *ll 2 <S££E l-el-ael^^ -a-7l esh l-el^el^ ^ 
(break) SI »1 #7l 2£ = H. ^ 3^*1*1- -f-^* a;&SHH *$*3*}!c; 3°1 

<20> ^LBlJL, #71 ^^^-Sl ^Hgofli, ^Bl-/^nl^Bl-. aj£> f £ o) =^ ^ 

Ol Dl ^«151£^- i*r Ol^- ^^nf. ol ^JjL, # 7l #«^^B|^S 

^ Ti/TiN'S] =?-3l7\ 
<2l> #7l fat 7H£3. WACC* ^la^- ^4, ^^^l £SH l-^^El-g-^" 0 ! 

<22> ois> ( 3^.3 ^-g- #a*H «r^t!: -S^HHl cflsfl #4*1 

<23> £ 2a tfl*l £. 2d-fe -S- IHMH WACC ^l^^* £*1^ ^^^r^i 
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» M-E}-^ 31-2-3., oil- t^SF^ ^ ^112:^^* ^-^]^o.S -a-BUi^ cJ-^-s). ^-nf. 

<24> £ 2a°l) «>2f P++<8^ 7} #(100) ^>2l-^ ^fl^Sl *)] 1 ^ 

<gn}-(102)^- ^^sl-JI, 7]3ar(100) ^ ic#£l£S. ^ i ;g<gi2]-(l02)-g- 

S^z^t}. ol<H, *f^<Hl 3*lt& 7]^(100)* ^ ^} ^ 

^^*H ^"71 71^(100) vfl^l Eft*l(t)» f o)S\- go] 7 )& iflofl ^£ 

3} e^l(t)» c| ^jqx\t\e\ -fi-J- *e] CDCcritical 

demension) f>e| J^gS] ^AlShi:* fl$-<>lt|-. 

<25> 2. 2b°fl H>2f &°], ^^l 0N0 ^3lS] -^-^^(104)1- 

a., sa*|(t) tfl-»M- #§§1 ^-7} -^-^^(104) <*H '*ll l #e)-^ 

£)e^-(106a)/£SS. #e)-ael^^(106b)/^l 2 #e)^e)^^(106c)' =?-2l 

S] l-el^El^e^ 106)^1- ^^tb^. °l n fl, *ll 1 #Bl^e)e^Kl06a)£- 620t:£| 

£t£°1H 1000 A °}i>\£\ Zf-n ♦ ?W£f fl^ai, £^-EL l-e)^els^(io6b)^- 540 'C 
si £-;e<H1a-1 1800 - 2500AS1 ^9 7M£^- <§^sH. 4 2 l-el^e)^ 
(106c)€- #el^e|'&el-(106b) ^l^^l <g£°l 540'CSl ^rS^M 1000A °) 

§>2l -^7)11- 7W£S #el-^5l3.^(106)* *f| 1 "JlSS.^, = , *ll 2 <d 

£.= = Sl 3# ^SS. 7}Z\Z± 5J^r ^ ^f^K l^tfl , Ti/TiN" 3# t^S} 
^aj-g-^o}-) #2Vai #^<tq-fr o]=. fe Tisq- 3#=)^r #al-aH!S*M — ^ 

4. 

<26> e 2c°fl SAl€ al-sq- £c>l , -tfjjL;^ ^-"P-* uM*l <3*j°l 

el *«Ki06)-a- *|7l*M #el^e)§ *8«(106')* ^^^4. °1 3*3 °1H -fr^BJ- 
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(104)* ^sRr ONO^ ^-A>olH7> *I]7]S]B.3-, -$A fes)^ 

el^el^ *J€<106')<>1 ^s|<H -¥-*4| ^^^1.^ -S-^^-(i04)-i- 

^l»*l-jxi, ^ ^ A^9l °J]e1 a.^^ #3 abi saj^. ^^*V7l 

^ p+^js} «-<£-§--& §«93! ^l^^^. =l 3 4, l-e^e)^ 2fl 

€(106') <£^r2\ °fl£l tL<^«oj 71^(100) xfl°fl p+^Sl IKi'S *3 (108)°1 

<27> £ 2d°fl 3EA]^ a>si- i±o] r ^7} ^ofl «8^t& ^ <H\d 

» ^Al§>JI, =L £^<>\] OV^U]^^ 1^5loj '^^^/^Dl^-^ ^ 7\] 

1 ^^n}-. <=>M, ^7) ^-g^^-fr Ti/TiN'3] ^iS 3^3^, Tife- 

150A^ ^7)lS TiN-fr 1000A2] ^}S. <$7}x] , o]^. 

*r Ti*r °]\2. ^^^(#e)-^eie p ++^ ^e]^ 7l#-g- # "J-eHH 

SH+£)*r 3* HMafrte ^W*. °H, ^1 1 ^^^(102)^1 i^o] ^ 

^#£)5LS. ^ x ^-^-g- ^€(106')^ -S^slfe XI 1 ^ 

^€(110a)4 p+^^1 ^^^(108)4 "S^slfe XI 1 ^ simUlOb)* AA ^ 

XI 1 ^ 3fl€(110a),(110b)* i^g- XI 1 ^^e]-(102) 
-il-Sl-^ 2 ^^^(112)* ^^«>J1, p+*§ SHl-^UOSHl 

X] 1 ^ Bfl^(110b)Sl i^o] ^ JjL.g. ^ 2 ^3^(112)* 

^zj-sfa} n)o] #( h )# t}-§-, ^71 uM *(h)-8r XI 2 «*!*K112) ^1 
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*0 2 §4* *Q€(114)-g- %^sfES*i, -g- ^ ^-IL^cK 

<28> zl ^Jf, £ 2d°lH •& ^ Sl^l *3^-(104)# AHofl ^Jl, n ^-^^^ #E] 
•€3^ ^€(106' *ll 1 ^ 3fl1i(110a) ^^^-( I )°1 

3. s>^<H]fe- p++*g -^ej-S- 7l^-(100)<Hl ^1 1 ^ sfl<!i(110b)4 ^1 2 ^ 31)^(114) 
°1 ^^fS]£^- -f-^-g *>-?-^^-(n)o] ¥°lfe ^2:^ WACC7> ^slcf. 

<29> olufl, l-e|^e)a bB^(io6')^t 7l u}-<4 ^o] 1 = -Je)^ 

e|§^(106a)/S.SS. 1-H]^2le^(106b)/^1 2 °l££H -I-e|*lel.g-sKl06c) , £l 3# 3# 

^2:* 7H£S *§s§S\5L, 2)1 1 ^ 2fl€(110a),(110b)^r ^-<W&-?- D ] 

00 o]<4 ^o] WACC* ^S-?-, ^-«^°}-g- ol^ Ti7> *)1 2 <as.H= fel-ge] 

^■s]-(l06c)3l- ^ ±7.} ois o1 ^ 1sSj ^el^elso}-^ _£3g 

^ ^Tfl 7>*R> ^ SiTfl «^^e^^^ -a--?- ^«j^5| Q£\ 

<3i> o]s. -I-e^el-^ sB^(106')4 #S?-« ^ 5^1 3 

<32> o^, ^Al^s. .g. ^]a}o.s. *WV5S*l-?>, °H1 tb^ 
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1] 

^■71 -S-^-^l^-ol -4] l Sl££H l-el^el^^/s^c i-e)^e|§^/^ 2 ?iEHH 

[^T 1 * 2] 

41 UMI Xl°W, -*7l 41 1 ^ 41 2 <?l£SS. «-e)^e)#^ 1000A ^ 

[^T 1 * 3] 

41 l*J-°ll -S-71 £l£ -t-el-ael^hgr 1800 - 2500 A a) ^ s.^ 

I St 1 * 4] 
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[3^* 6] 

*ll 5*cH , #71 ^-tf^-^st-^ Ti/TiN'Sl 2}^ £tt 3* sVtt 
[^t 1 * 7] 

#71 -tf^^-ol '^11 l <as.S.= #e)^elsrq./ £ a S . #el-^ sl^n]-/^ 2 = 

«2l^Hl^^ 3# ^^Slfe 33* *m ^S^. 

8] 

*ll Si^-H, #7l *)1 1 *ll 2 = 1000A ^l^Sl *f-v]}S- 

^*Kr 3* ^-^^S. 5>fe ?H all A] El ^11^^. 

[^*e|- 9] 

*ll 7*<H1 SW-*!, #7l £EE 1800 - 2500 As] ^Sfe 
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10] 

*0 5a°H, 2 <ti-£ = iEL #e)-ael^€r #7l £ = E 1-3 -S3 ^ 

[^T 1 * 11] 

12] 
131 

A 12*011 StM*!, ^^^fr Ti/TiN'2] ^SS ^*Rr ?}-§- ^-S-S- 
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IS. lc] 




14 12 



[ii Id] 
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15L 2cJ 




104 102 
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